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(54) DIGITAL CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the digital 
camera that can record lighting light source 
information in the case of photographing. 
SOLUTION: After a color temperature measurement 
mode is selected, when a shutter button is depressed 
by using a white board or a gray scale board being a 
reference of a color temperature as a photographing 
object, a control section calculates a color 
temperature of a lighting light source in the S103 
based on a signal read by a CCD in the S101. After 
measuring the color temperature, the digital camera 
is set to a color temperature recording mode and the 
shutter button is depressed, then the color 
temperature is recorded in cross reference with 
image data in a way that the color temperature measured in the color temperature 
measurement mode is written to a header of the image data in the S106. Thus, data 
relating to the color temperature of lighting used at photographing can easily be obtained 
from the image photographed in the color temperature recording mode and color matching 
for succeeding image processing and printing is facilitated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The digital camera characterized by to have the control section which performs 
control of a storage means make an image pick-up means change the light from the 
candidate for photography into an electrical signal, a conversion means change the output 
signal from said image pick-up means into image data, a light source data-acquisition 
means acquire the source data of the illumination light, and said image data and said 
source data of the illumination light correspond, and memorize, said image pick-up means 
and said conversion means, said light source data- acquisition means, and said storage 
means. 

[Claim 2] Said light source data acquisition means is a digital camera according to claim 1 
characterized by acquiring said source data of the illumination light using the result of 
having read the criteria member, with said image pick-up means. 

[Claim 3] Said light source data acquisition means is a digital camera given in either of 
claims 1 or 2 characterized by measuring the color temperature of the source of the 
illumination light. 

[Claim 4] Said light source data acquisition means is a digital camera given in either of 
claims 1 or 2 characterized by acquiring the data for white balance adjustment. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the digital camera which can change the 
light from the candidate for photography into a digital signal, and can memorize it. 
[0002] 

[Description of the Prior Art] The digital camera which changes light into an electrical 
signal with photosensors, such as CCD, changes the electrical signal into digital data 
conventionally, and is memorized to storages, such as a flash memory, is known. If a 
digital camera is used, preservation and various processings of image data can be 
individually performed easily using a personal computer etc., and also a photograph can be 
printed without the development of a film by outputting image data to a printer. By 
improvement in the printing quality of a printer, distinction can also almost print a 
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photograph with high quality now for a rope paddle with a film photo. 

[0003] In the above digital cameras, changing shutter speed and a diaphragm based on the 
data read with the photosensor, and adjusting exposure at the time of photography, is 
performed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above digital cameras, there 
was a problem that how the image photoed by the difference among lighting, such as 
sunlight, a fluorescent lamp, or an incandescent lamp, appears differed. For example, 
white of Orange can cut and be seen, or white of green can cut and be seen under an 
incandescent lamp, under a fluorescent lamp. Moreover, white of Orange can cut and be 
seen under the lighting of Expressway, or the lighting in a tunnel too. The same problem is 
generated also in a film-based camera. 

[0005] Although the digital camera which a user can choose amendment suitable for two or 
more light sources, and can perform it automatically was also known since a white object 
had the demand of wanting you to reflect the basis of any lighting as white as a photograph, 
having amended correctly in all situations was impossible. Moreover, when printing the 
photoed image, it was difficult to amend the effect of the light source and to perform color 
matching correctly. 

[0006] It is made in order that this invention may solve the above-mentioned problem, and 
it is in offering the digital camera which can record the source data of the illumination 
light at the time of photography. 
[0007] 

[Means for Solving the Problem] According to the digital camera of this invention 
according to claim 1, it has a storage means to make a light source data acquisition means 
to acquire the source data of the illumination light, and image data and said source data of 
the illumination light correspond, and to memorize. Therefore, it becomes easy to amend 
the color of image data. 

[0008] According to the digital camera of this invention according to claim 2, a light source 
data acquisition means acquires the source data of the illumination light using the result 
of having read the criteria member, with an image pick-up means. Therefore, amendment 
of the color of the photoed image can be performed on the basis of a fixed criteria member. 
As a criteria member, the plate of white or gray scale can be used, for example. 
[0009] According to the digital camera of this invention according to claim 3, a light source 
data acquisition means measures the color temperature of the source of the illumination 
light. Therefore, color matching becomes easy when printing the image data after 
photography. 

[0010] According to the digital camera of this invention according to claim 4, a light source 
data acquisition means acquires the data for white balance adjustment. Therefore, it is not 
based on the class of light source, but the white candidate for photography can be amended 
in a white image, and the black candidate for photography can be amended in a black 
image. 
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[0011] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained to a 
detail based on a drawing. 

[0012] Drawing 2 is a block diagram for explaining the structure of the digital camera 10 
by one example of this invention. It consists of interfaces 19 for outputting the contents of 
VRAM 18 in which the data for the image displayed on a control section 11, a condenser 
lens 12, CCD (Charge Coupled Device) 13 as an image pick-up means, A/D converter 14, 
RAM (Random Access Memory) 15 that records image data temporarily, the flash memory 
16 which records image data, the liquid crystal display (LCD) 17 which displays an image, 
and a liquid crystal display are stored, and the flash memory 16 to an external instrument 
etc. 

[0013] A control section 11 is equipped with CPU, ROM on which the program for 
performing various control of a digital camera 10 was recorded, and an I/O means. The 
drawing 121 for adjusting the quantity of light inputted into a condenser lens 12 is formed 
in the condenser lens 12. A color picture can be photoed by using CCD 13 by which two or 
more image sensors which have the complementary filter of C (Cyan), M (Magenta), Y 
(Yellow), and G (Green) have been arranged in the shape of a matrix as CCD 13. A 
complementary filter also has the case of three colors of C, M, and Y. CCD which has the 
primary color filter of R (Red), G (Green), and B (Blue) may be used. 

[0014] DRAM (Dynamic RAM) which has a self refresh function as RAM15 is used. Even if 
it does not energize a flash memory 16, it is the rewritable storage which can hold the 
contents of record, is built in a digital camera 10, or is attached in the card slot 20 of a 
digital camera 10 free [ attachment and detachment ]. The contents of the flash memory 16 
can be directly written with the personal computer which has a slot for PCMCIA cards by 
using the memory card based for example, on PCMCIA specification as a flash memory 16, 
or the memory card which can be attached in a PCMCIA card adapter. 

[0015] Drawing 3 and drawing 4 are the top views and rear view showing the digital 
camera 10 of this example. Photography is performed by pushing a shutter release 101. A 
control section 11 can distinguish and recognize "half-push" which pushed the shutter 
release 101 to the middle of the movable range, and "all push" pushed to near the movable 
range a limitation or near the limitation. A user chooses any one from [ of four, "View", 
"On", "Play", and "Off'*, ] the modes by the mode change dial 102. "View" mode is the mode 
which takes a photograph, using LCD17 as a finder. "On" is the mode which makes LCD 17 
non-display in order to save the power consumption of a digital camera 10, and takes a 
photograph by looking into the optical finder 101. "Play" mode is the mode which displays 
the image based on the image data which was already photoed and was recorded on the 
flash memory 16 on LCD 17. If the mode change dial 102 is doubled with "Off", the power 
source of a digital camera 10 will become off. 

[0016] Next, actuation of the digital camera 10 of this example is explained. 

[0017] If the mode change dial 102 is doubled with "Play", the image based on the image 

data in a flash memory 16 will be displayed on LCD 17. If the 1st arrow key 104 is pushed, 
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a front image will be displayed, and the following image will be displayed if the 2nd arrow 
key 105 is pushed. 

[0018] If the selection key 106 is pressed, it becomes a menu display mode and various 
kinds of setup, such as the date and image quality, can be carried out. It will be in the 
condition that modification of a setup can be performed, by choosing the item set up by the 
1st arrow key 104 and 2nd arrow key 105, and pressing the selection key 106 once again. 
Here, conditions, such as a numeric value, can be changed by the 1st arrow key 104 and 
2nd arrow key 105. Moreover, it can return to a front screen by pushing ESC key 103. 
[0019] When the mode change dial 102 is in the location of "View", the light condensed by 
CCD 13 with the condenser lens 12 1/several seconds - every 1/dozens of seconds is changed 
into an electrical signal, and it is changed into digital image data, and is transmitted to 
VRAM 18, and the candidate for photography is displayed on LCD 17 as an animation. 
[0020] Based on the data outputted from CCD13, the exposure at the time of photography 
is changed, when a control section 11 controls the drawing 121 of a condenser lens 12, and 
the storage time of shutter speed 13, i.e., CCD. Let exposure automatically set up by the 
control section 11 be automatic exposure. The shutter of a digital camera 10 can use the 
shutter which interrupts light physically, the electronic shutter of CCD 13, or its both. 
[0021] When half-push [ a user / the shutter release 101 of a digital camera 10 ], at the time 
of the usual photography mode, the suitable exposure and the suitable focus for the image 
which CCD13 recognizes are set up, and exposure between the half-push by the shutter 
release 10 1 and a focus are fixed to it. 

[0022] If all push [ a user / a shutter release 101 ], the light by which the charge 
accumulated in CCD 13 once discharged altogether, and was condensed after that with the 
condenser lens 12 will be inputted into CCD 13. Light is changed into the charge according 
to the quantity of light in CCD 13. 

[0023] The electrical signal outputted from CCD 13 is changed into a digital signal by AID 
converter 14. Without minding a control section 11 by DMA (Direct Memory Access) for 
improvement in the speed, the digital data outputted from A/D converter 14 specifies the 
address of direct RAM 15, and is recorded. 

[0024] After various kinds of image amendments, such as adjustment of a white balance, 
interpolation processing, and color correction, are performed, the data recorded on RAM15 
are compressed with the lossy compression method by the specification of JPEG (Joint 
Photographic Experts Group), in order to make [ many ] the record number of sheets to a 
flash memory 16, and generate image data with a small capacity. JPEG is the picture 
compression approach which can treat the image of about 16,700,000 colors and which is 
generally used, and can adjust preservation image quality by changing compressibility. A 
control section 11 performs JPEG compression by software, and also the circuit of 
dedication can be used for improvement in the speed. The image data by which JPEG 
compression was carried out is recorded on a flash memory 16. 

[0025] Although the time amount for several seconds to about ten seconds may be taken 
before completing, after the recording start of the image data is carried out to a flash 
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memory 16, the image based on image data continues being displayed on LCD 17 in the 
meantime. 

[0026] When the mode change dial 102 is in the location of "On", it does not energize to 
LCD 17 but LCD 17 is in an always non-display condition. Usually, it is in the condition 
which is not energized to CCD13, and actuation of CCD13 begins in the phase in which the 
user pushed the shutter release 101 a half. Other actuation is the same as that of "View" 
mode. 

[0027] The digital camera 10 of this example is equipped with the color temperature 
measurement mode and the color temperature recording mode other than the usual 
photography mode in the View mode or On mode mentioned above. For example, if the 
selection key 103 is pressed, it considers as a menu display mode and color temperature 
measurement mode or a color temperature recording mode is chosen, when a shutter 
release 101 is pushed, the processing which a control section 11 performs will be changed 
as follows. 

[0028] When it changes to color temperature measurement mode, by making the white 
plate or grayscale plate as a criteria member used as the criteria of a color temperature 
applicable to photography, a user pushes a shutter release 101 and reads by CCD13. a 
control section 11 should have the data read by CCD 13, and its candidate for photography 
** -- based on the predetermined image data carried out, the color temperature of the 
current source of the illumination light is computed and memorized. 

[0029] If a photograph is taken by pushing a shutter release 101 by making a digital 
camera 10 into a color temperature recording mode after measuring a color temperature, 
the color temperature measured in color temperature measurement mode will be recorded 
corresponding to image data, such as being written in a part for the header unit of image 
data. Therefore, it becomes possible to amend so that the data about the color temperature 
of the lighting at the time of photography can be obtained easily and the basis of any 
lighting may serve as an image with the white and white candidate for photography about 
the image photoed by the color temperature recording mode. Moreover, color matching at 
the time of a subsequent image processing and subsequent printing becomes easy. 
[0030] Drawing 1 is a flow chart which shows the processing which pushes a shutter 
release 101 and is performed. At step S101, data are transmitted to RAM15 from CCD13. 
At step S102, it is judged whether it is in color temperature measurement mode. When 
judged with it being in color temperature measurement mode, a color temperature is 
measured by S103. 

[0031] When it is not in color temperature measurement mode, based on the data in 
RAM 15, image data is created at step S104. At step S105, it is judged whether it is a color 
temperature recording mode. When judged with it being a color temperature recording 
mode, it is step S106, and the color temperature data obtained in color temperature 
measurement mode are written in the created header or footer part of image data, and it 
records on a flash memory 16. Image data and color temperature data may be memorized 
as a separate file, and a management domain may be prepared and matched 
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independently. 

[0032] When it is not a color temperature recording mode, the image data which is in usual 
photography mode, is step S107, and does not contain color temperature data is recorded 
on a flash memory 16. 

[0033] Although measured the color temperature as source data of the illumination light, 
and it was made to correspond with image data and being recorded in the above-mentioned 
example, it may be made to correspond with image data by using white criteria data, black 
criteria data, etc. for adjusting a white balance as the source data of the illumination light, 
and you may record. Or the image based on the image data which adjusted the white 
balance based on the data for white balance adjustment may be displayed on LCD, or you 
may make it make a flash memory memorize the image data which adjusted the white 
balance. 

[0034] Moreover, although this example explained the digital camera equipped with LCD, 
it is applicable also to the digital camera which does not have LCD as this invention. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the flow chart which shows the procedure which records an image with 
the digital camera of one example of this invention. 

[Drawing 2] It is the block diagram showing the digital camera by one example of this 
invention. 

[Drawing 3] It is the top view showing the digital camera by one example of this invention. 
[Drawing 4] It is the rear view showing the digital camera by one example of this invention: 
[Description of Notations] 

10 Digital Camera 

11 Control Section 

12 Condenser Lens 
121 Drawing 

13 CCD (Image Pick-up Means) 

14 AID Converter 

15 RAM (Storage Means) 

16 Flash Memory (Storage Means) 

17 Liquid Crystal Display (LCD) 

18 VRAM 

19 Interface 

20 Card Slot 

101 Shutter Release 

102 Mode Change Dial 
108 Optical Finder 
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